Projections from Areas 18 and 19 to Cat Striate Cortex: Divergence and Laminar Specificity.
The results of electrical stimulation experiments [Bullier et al., (1988) Exp. Brain Res., 70, 90 - 98] demonstrated that afferents from areas 18 and 19 contact different functional types of neurons in area 17. We were therefore interested in examining whether these results could be explained by differences in the morphology of the terminals of these two groups of afferent connections to area 17. We also wanted to confirm, by a direct method, our earlier results [Salin et al. (1989) J. Comp. Neurol., 283, 486 - 512] that cortical afferents to area 17 in the cat present extensive divergences. We therefore placed small injections of anterograde tracers in areas 18 and 19 and examined the laminar distributions of terminals thus revealed and the extent of the surface of area 17 contacted by these terminals. Three tracers were used: wheat germ agglutinin - horseradish peroxidase (WGA - HRP), Phaseolus vulgaris leucoagglutinin (Pha-L) and biocytin. The results show that the divergence of these afferent connections are very extensive: 7 - 8 mm in the rotrocaudal direction and 3.5 - 6 mm in the mediolateral direction. In other words, neurons located in a region a few hundreds micron wide in areas 18 or 19 contact a region of area 17 covering several millimeters. Corticocortical connections are therefore not organized in a point-to-point fashion but are strongly divergent. The laminar distributions of terminals from areas 18 and 19 displayed a specific pattern. Area 19 projects most heavily to layers 5 and 6, also terminates in layers 1 - 3 and very little is present in layer 4. In contrast, the afferent terminals from area 18 are heaviest in layers 1, 2, 3, 4A and 5 and are rare in layer 6. Injections placed at different depths in area 18 revealed that upper layer neurons in that area mostly project to layers 1, 2, 3 and 5 in area 17, whereas lower layer neurons send their heaviest projections to layers 4A, 5 and 6 and hardly project to layers 1, 2 and 3.